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#7} 7fli= &^$] ^7} 2x,#5]^ -fM; ^Hr TlMS ^^#4; ^-71 U}^6\] 

^ ^Hl ^^5)^- ^^^#1-^*4; A J"7l 7flo]E #6fl 
^, ^"71 nfl-g-SRr 711 o]e TlMM ^;^r ^l^M, ^7) 7)}°}!=i # 

iiL 3L?R1 ^7111- ^ €^-7> rrfEfA^ « 0 V#S]^ ^Hl ^7^l7> ^ 

feO>^Jl ( ^Jlf^O.S. ^^M3* ^ $1711 =14. 

[tflaS] 

£ 3b 

CNT, ^o], ^ n>^ ; ^7^, 



33-3 



1020020064345 #^ 2002/11/30 

^^l^^^i^HField emission device} 

51 2a £ 2j^ £ 14| £A]^ ^Efl ^^1^#^>S1 ^]S^-^iEolcf. 

5= 3a ifl^l £ 3b^ ^ofl TlMEfg ^^1« 0 V#^>^ ^Al^s-o] 7fl 

£ 4a £ 4bxr *f-E- c]-£ TflojE^ ^^l«j-#^>o] 7fl 

^ #*}^ i^^J-i: ii^*}^ SL^olcf. 

£ 6a ifl^l £ 6l£- £ 3b ^1 £^1^ ^ofl tcf-s ^ 0 ] e<§ CNT ^^« 0 V#i: 

£ 8a vfl^l^ £ 8d^ ^°\] cj-g- ^74l^#4i^ Al^eflo]^^ ^.o] £ 
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<io> 7j-£-M-lc-?f-tI(CNT: Carbon Nano Tube)* <>l-g-tr ^.^1 ^1^> B | 0 ]^} 

(FED: Emission Display Device)^ £ H w>2} ^1 , 7)^(1) ^fl^H. # 

^-(2)^1 ^SlJL ?tiiJ= ^(2) $\o\) 7 fl^c x}^(2)^ <^«-7l- -f#(3a)* 

TflojE ^^#(3)o] ^5}cf. -?-^(3a)^ w>rt-o_^ i-*^ 7fl4l c ^^-(2) ^-ofl^ 
^M-^Hofl o]*j- ^}^^^%(4)o) %s§&z±. ^-71 7flo]j= ^^^(3) $H 

-?-■&( 3a HI cfl-g-*}^ 7))o)b. *(5a)°l ^^tt TflojE 2i^-(5)o] & 

^. 

<11> ^-7)4 ^ 7f7]^ ^EflS] ^l^t^r^l ^IS^^^- £ 2a ^] £ 2j* 

<i2> 5: 2a ^l ^o], -e-el(galss) ^ 7l#(l) $H IT0 -f^ 

<13> £ 2b<H] ti]-^ ^oj, ^-71 7fl^JEl ^(2) $H ^ll^^ #^(3')-i: 3.^ 
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7>x]^ TflolS :ge^(3)-g- tg^i}. 
<w> £ 2cofl -£^m &o] t Tflols. ^<a^( 3 ) #o(| 3^-(Cr)l- ^Sj-SH ?1H 

<is> £ 2d<^l S.*)%. 7^0] ^-71 ^o]e ^^-#^#(5) #°fl ISe^liEuKe)!- 

^ £ 2e°\) 5L*)& Hf^ i£E|7liEg[( 6 )|. sflEi^H ££^li§°4 

(6)°fl ^-7] Tflols ^( 5a ) ^ -?-#(3aHl tfl-g-*Rr €i^-(6a)« ^ Jl #5L^-(6a)l- 

<16> E 2 fofl 5*1 € w]-^ ^o], ^-71 #E.^-(6a)# #*fl <^1^M# Tflols ^ 

^#(3)-8: ^l%l*Vcf. ol^ofl Tflole ^<2^(3)o]H afll^c^O'H z\}2^<£^(3")°)} «1 

n ^H 1 *^ feilJELS. £ 2f^l W>Sf ^ ^Eflo] o. #(3a) ol tg^Tfl 

<17> £ 2g ofl H><2j- ^-O] 711 o]E ^d^#€^(5)# SflE^*>^^ Tfloj E ^( 5a )* 

<18> £ 2M 51 a] ^ u>sf ^-o] ^V 7 ] 711 olE #^-(5)3H] S.£.i)}x}^(7m 3. 

^ ^#(3a) ^(2H ^E^^cf. 

<i9> £ 2i<>fl 5*1^ wj-s}. ^-oi #7l iSefl^l^E( 7 )^^ jE£efl^^E 7 V CNT 
5Hol^E(4a)l- °H°ll ^7] 4-1- (3a) vfl-^-# CNT 3)1 <>1 (4a)S 
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5. 2j<Hl £^1^ vi}si\. y^o] o-g- vfljf a>rf- ^<#jjL«.ofl CNT 3fl o] ( 4a ) 7 ). # 

?fl4i:EL #^-(2) ^Hl ^^*Vcf. 

?fl^ ^ Tii °is ^1 #7># ^>^^ 7m <^ 

^ (Sealing)^. 

^7>-i.oll #7>«,H TIME #^(5)^ ( + ) fi]tb 3i7jH 7 0 >«V « a V 

aV^^. wj-Tfl n}-^ ^>^ol cl£?1^(defocusing) SE^ ^(diverging) E) Tfl 

^ *g^"*Hf^ ^^SjTfl JgO_3.*| ^^£f 7^}Al 71 Til SJjl, 0)3, 

9in ^^tb -^^l <H^7fl €4. ati- Til (+>^ < a-°i ^7>*>^ ^ 

■¥-*V7> f7f§H ^ 413^ ^-Tfl 

TT ^7]-«l^ 5)^^-g: 7fl^Al7l7l ^tb ti o^^-S. 7llolE( double gate ) Wj-Al e ] ^ 
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1330} ^Tfl^t^Hl 3W*1 ^oi Hi -8- at!- ^j^-S. <£b1*1 

[^o] o)^jl*} t}^ 7l#^ 4^11 
<24> i£tg o. ^^>w o V#^-^S. a-Ei^ ^X># 0_^L S?^tt ^ ^l^t^ 



<26> ^-71 ^-^^ ^*>7l $J«H 4-^3, 



<27> 



<28> 71^- ^H] ^^S)^ jH^lJE. ^^-2}; 

<29> a o > 7 ] ^ AVofl 53 AS, Zl SHt-ofl ^-71 7fl^^L ^Jf7> ^ 

oo> 41-71 w>t=h 7 fl^ ^ ^Hl ^l-^M-^f^; 



<32> 



^^5. ^ ^74l« 0 V#i7>7"h »l^t|-. 
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<33> # 7 ] ^^1«J-#^7H1 SX°\*\, A o V 7l ^ ^^f^r ^»^SL3. 

<34> #71 Tg^S) ^7jltiJ-#^H 5^1, #71 ^^V«J-##^^r *H^5L ^ S 

^ CNT ^ tW^, w>^-^^>7ll^ CNT olcf. 

<35> #71 S^^g- ^^>7l ^°11 4^ ^^l H o V #^^>^ ^lS^^r: 

<36> 7» 7fl4i= ^^"Ol 7)^- #ofl ^l^^^^*^- ^ll^^l-^^oj] Hl^fl #cfl 

^1; 

<37> u^) # 7 j TflolJE ;go^ #ofl # 7 ] ^olE ^o^ofl ^^^7l ^ ^ ^ *\ 

<38> q.) #7l -f-*H ofl^lon^ ^.=-s}a) #7l ^fl 1 P>^£i#o) ^O-O] ^]_«L 

oil ^"71 jfldiJE. #^ol *}^- W}^0_3. ^#51 Til #^*>^-o] o.^-^- # 7 ] 

TllolS £#%.6\] ^^is}^ rjTll; 

<39> 51-) #71 711 olE 711 CIS ^ Tfl J= ^^f^ ^zV^ 

#7fl; 

<40> c» #7l 711 ols ^ ?s 4-*^ *! til-EHl o]^*V -f#Sl ifll^ is}-^ 

°\] Vft^-*}^ *h&£\ TflolE ^^-1-^^ ^\7]^ #71 7\]°]E. ^°11 ^"71 7)141= ^ 
oil tfl-g-^ TllolS ^*Kr ^"741; 
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<4i> a» av 7 ] _o # cq ^w.o)l 5Hi=. ^ ^ 

^ 2 *}i£L-I- ^71^ 53 o] w>^*]-cf. 

<43> ^-71 Wf) ^71 #7)1 ^i^*}?} ^*}°=) , ^7} TflojE ^ ^-ofl 

^ #7ll» SL^Rr ti>^^>4. 

<44> gc^ ^-71 «]-) cJ-Tjl^ A o V 7 ] ^3^3 ^ ^6fl isellxliEy} JLtHS CNT *IM 

^#7flolE ^.^.S. 7 }*]& ^O.^. ^^^uj-, ^. Mj^o) «^ 
^ofl^ dl- 7llo)E^ O.^o| ^^. ol 71-^1-Cf. 

<46> £ 3a, 3bTr m}-^ 4^ ^#7flolE^ ^7ll« 0 V#^l-^ >£aH#3.>H, p> 
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<47> £. 3a# ^-S^, 71^(20) -Mfe- ?fli= 3i^(21)°l <Ms)ui = ^(21) 
?fl^= ^(21)^ ^7} ^#£1^ -f#(22a)^r #Tf A 0 }^- ^^^(22)o] 

A. -f#(22a)^ w>^S hz.%Q f]\±^- ^(21) ^Hl^ n}o].=L3. ^o\) ^^>«j-# 

#^#(23)o] ^^^T=f. tb^, ^"71 TflojE ^^#(22) $Hfe #7l -f#(22a)<Hl tfl-g-*> 

^ 7flo]H £.(24a)°l ^^S)^ TIMS 3l=-(24)°l 5W. 
<48> $)°) ^^ofl^ ^ ^^-a- s^-f^ Tfloje ^^-(24)^1^ 711 o]e #(24a) 

°1 *£*3$*\ ^7}«H1 ^fl«n 331* ^^Rr ^i^(24b)olcf. £ 3a^l 5. 

7>U #71 *^#^-(24b)^r ti>^3]§>7ll ^7>>«l ^<S^O.S. ^J^tfl^fe 

-tf^*}^ 7}&t±. C|ei*V *^^^(24b)^ ^7>«V^ # ^^o] ^o] 

^ S^r focus ing)*Hr ^^tb^-. S. 5*f ^>7l sq- ^o] #7} <j1^-Jf 

(24b H ^«fl 331 9? °H1 ^Itb ^7>>«]^ JL^-i- ii^Rr E 5 

M-tg #Z}$\^(L)7} %<%&t±. ^T^ZL^r ^71^-ofl o^Sfl -f^Kr ^7>«]^- 3 

^>«J 3*3 f^^iLS. 5.°H^ Z.?]^ <5>7fl ^Cf. oje^ ^>^^ o] 

<49> £ 3b^r ^^laS. ^ tflAlofl CNT» Sl^M^S. ^-§-*m ^!#7flolH tg ^7jl« 0 V 

<50> 7l^r(20) ^Hlfe 71)41 = 3^(21) ©1 ^£|JL ?H4i_EL ^(21) $H ?fli^ 

(21)^ <^«-7> ^#5^ -$-§-(22a)* ?\)°}!= ^^#(22)^1 -f#(22a)3 

w>^-o.S. 3^(21) ^cHl^r ^q-i^juofl 9]^} ^7]-w 0 V#l-^^(23a)^ 
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^#^. #7} 7flo]E ^<S#(22) $Hfe #7) -f#(22aHl ^-§-^ Tfl J=. * 

(24a) °1 711 oJe ^^"(24) o] ^#SM &cf. 

£ 4a, 4bTr C-l-g-Tfl ^^w 0 >#^>Sl ^Al^s-s.^, n>o]a.S 

£ 4a^l H>Sf ^-ol f 7} #(30)$H 7fldi= ^(30H ^^£]JL, ffldfciJEE. # 

^"(30) $H n>ol S s.^ ^ £*HJ-#M*(35)°1 ^^S)JL, 7fldil= #^-(30)$H*r # 
7l ^7}« 0 V##^^(35)^r <*fl$|*Rr -f#(36)* ^#*Rr afllTlMS ^^^(22b)^- ^27^1 
o]E. ^<3^(22c)°l ^£t}. ^7) ^|l,^|27flolE ^<£^(22b, 22c)^ A}o]d§ ^}It])o} 
S #^-(24b)°l 7fl*M^-. =l^\JL, ^}27\]°}^ $.<&%(22c) A oH]^ #71 -f#(36H tfl 
-§-*Rr TflolE ^(34a)^: £±r *)12t1H;e *I^-(24c)°l ^g^^tf. <#7] *«27lMH £=l 
(24cH ti>£f ^o] £ m^^s. s^i^o.- -f-^, wl-^^Tii^ |p}oa^ 

(24d)7> 5^. 

£ 4b^r £ 4a£] nH.35.lH ^7>w 0 >#1-^^(35) tfl^ofl CNT 

W ^7}« 0 V##^^(35a)7> ^-g-^ 7>*M, zl uM*l jSl^±- £ 4 a ofl £ a1^ 

^i^l H c}-#4i7>sq- o.s. 

#71 tb Wffif ^ ^ ^ofl Cfs ^^##i:7>-i-^ ^1 ^Tfl* ^ 

SZ^r ^l^f , «>^*>7lS^- t*l~f^ ^1^7} TflojE ^ofl ^ofl JL 

Si*}. °l5ltb £ ^"^^1^21 ^n}-*^ ^^-^f ##7flolE^ ^7^1« 0 >#^7} ( ^ 
*1 ##7flolE<| CNT1- ^7>^#4i^>S.Al 3-g-S>fe £ 3 b ofl £Al^ ^of| 7 ^ 

jL^^olcf. Dll- TllolE^^ ^-fi=. J§.tg fpfo^^ ^^7> jLJZf^o] 
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#*>^o] St-UH 7>^^>cf. °]5^ ^1- tIMje^ ^ o.ofl £ m^i 

^>U^ 3t?1^°l 7>^§>7l] 
<55> o^}, ^ofl rt)-^. #7fl« 0 l-#^} ^, S. 3b^l ^lS^ 

°fl ^«fl ^^M, <>]*Wk A 4^^r -§-*JH ^ ^*H3 ^T^t^H ^l^ol 

<56> £ 6a ofl VE.X\# tiffi}- ^-O] 71^(20 HI I TO # ^ °1 # *flE^*H ^ 

?i\±^L ^(21)* ^ 

<57> £ 6h 6\] WfSf ^-0], ^V 7 ] ^fl^c ^^-(21) ^ofl TllolE ^(^^(22)^ tg^ 

°H°11 7fl°lS ^<£^(22)^r ^5. ^ 7 fl^ 711 o]E 

(22' , 22")^: 7>^lcf. s>JjLo] t]]o] E t | * ( 22 ' Wl*fl 7^ e 1-^^(22") 0 1 ^ 

*V tH*fl fe£ olRlfr^g- 7>^lcf. z]- 7Ho1e^-^*(22' , 22")^ ^ ^ ^ 

7]^. <« 1-<H ^llTllols #3^(22' )£■ ^BltMlAKNotitake Co.)^ 7870K 
3. 5 *1=L^- t^I* 7|-7]£5. 7112711 olE #^(22")£r 7972C^ 

<58> tf-g-ofl £ 6c<Hl v}Q 7^0] 7)}o}]=£- ^^^ 7l <^v ^5L^(41a)-l- 

iS^lil n}i£l(41)» TflojE ^<gf^(22)^ S^ofl *8^th*. 

<59> ^y] i£e|7lAE n>^3.(41)Sl -g-<5fl cHl^E^. ^-g-*}.^, £ 6d oll s,X\ 

€ ^ 4-#(26)# ^^W. ##*}^ ^R-^ -f#(26)£r ^-8r 
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£ 6e^] £X|^ w>sq- ^o] > ^-7] ime^liE p]-ia.(41)# (ashing )^*cHl 

71 7flo]E ^<a#(22)$H ^^^vrf. 

£ 6g°fl a>sq- ^-ol , a 0 > 7 ] TflojE ^^-(23)^^1 I£e1^]iE p>^h.(42)» 

<8^tb * sfl^^H, -^#(26)^ w}^" ^ °H o]^*V <5}Jf ufl«Hl 

tfl-S-*>7ll 7fl^-^ «JE-?-(42a)» ^jg#th oloflofl IS 5l|7liE4A 3 (42) fe a 0 v 7 ]^ q 
£r €5i^-(42a)SH -f-^ 7fl°lM ^^-(24) 7>^5L^- ^^^cf. 

£ 6hofl 3E*1^ w><4 ^-ol av 7 ] 5)|^]iEpfi3(42)f ol-g-*V ^ 

^^Hl o]*fl ^ojE ^^-(24)* 2flE^^. BflE^ofl <3) *fl Aj- 7 ) >fl O] E ^ 

^-(24)ofl^ ^-71 #.£4-(42a)o11 tfl-§-*>fe. Tflo] j=-fr(24a)°l ^^S)^, o] ^6\}X] 
^91 tJMe ^^"(24)^ sflE^^A^ ^-ol # 7 j 7))o)E. ^^-(24)^1 4^5. ^r^-^Cf. 
S. 6i<Hl Wj-Sf Aj-7] I£^]iE4A 3 ( 42 )f ofl^ofl o)«fl iE^l 

£ 6j°fl £A]^ yj-af ^ sfligo} l£E^]iEp}A 3( 43) f ^^*Vcf. H^liE 
^l£4-(43a)# ^tb4. 
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<64> s_ 6k^l ^ -SM S£efl^liHo>i^(43)^^l ££?^li£7} 

(43a) ^fl^l CNT ^IH^M (23a' )7> ^fl^t}. 
<65> s|^^o.S £ 6H1 wj-sf ^-o] ^1-71 CNT 5flol^E(23a')# ^ 

4|*fl sflE^H CNT *\) S]*H ^-71 ^i^(43a)S] 7}^}^ Jf£-°1 CNT1 . ^^^^ # 7 ] 
-fl-^ ^£4-(43a) tflo} ^ofl ^*l*Hr ^^]-«J-#l-^^-(23a)^r ^^^JL, i£efl^i 
Sn>i^(43) $H ^sRr CNT^ i£efl^l>iEp^ i3 .(43)^ E]£Ei S o)i <*)*j) ^7^t!: 

£ 7a^ GSr ^2fl ^^l^db:^ £ 7b^l W>Sf ^ ^-^-^ofl # 

<68> £ 7b^ £ 8b^r £ 7a ^ £ 8a^l ^i^« 0 >#4i^>S] y])o}^ y^o] Jfe* 

^-cflt!: -£ 7c ^ -£ 8c^ 7a ^ £ 8a<^l Sa]^ ^ Tfl « 0 v#^4 <i) TflojE 

^ ^ ?)l^-a- iL*l S^olrf. £ 7c ^ £ 8c^l tijja ^X\t% ^.cQ 

Tfl^t^KS 7cHl ^t-& ^<LS. S.^^^^ oicf. £ 7c«^l ^efl ^7fl«j-# 

i*>3 #7}«J «MH o)i5}T£ TllojE *}^-o] ^ofl ^a. ^}Wlol ^=.fr>7jl 3*rtf|, o] 3} 
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S. 7d ^ 5. 8d^ 7a ^ £ 8a*fl 5.*]%. ^^Uii^^i «o V #^ *!«8 

°B^^ ^ ^^^l#o] ig^s} ^Tgrg- ^ ^^>wjo] S.o] io% 7$ 5. 

^#^1 ^tb #o] 2)^ 30 PlaLS-^HS. ^ltl- 0 l =15^^. ^N, n}e 

^, TflojE ofl^o^ S^V'S 7flo]E ^^o] ^tL^ #^(22 ' ^ 

JL3)-] 

14^, €^^1 i^^M 7 >^bH ^^£7> feul ^Tfl^ 
SlHS. 3.7)*} *d*}^^r ^ £U, rcj-EfA^ J*-^ ^3.0} ^ ^ ^ o] E 

^^2t #Sli=K ne^ij, w}^ sit* ^-B- £ fl^l- 7} 

*1J1 ZL^Jl 71^ TflolE £^ ^^l^^H Hi efl C] ^^Ol 

TT 3"f- £ 4^ ^ ^l^f, tW^Tim t^K"^ ^^fl" 711 olH 

^ ^, ^ll27llolE ^ofl - o^cf. 

^AHl7> H*$S\51 JE^l ^Al^^AM-, 0)5^ ^AHl-i- 

3aL £7>l^Jl ufl^ofl ^3*1 &^^r 3°1 o^S^o) § 
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[^T 1 * 1] 

71^: #°fl ^ ^ Si ^ 7fl^J= 

^7l 7H4i£L #ofl ^3*r 3-° 5., ZL SB^l >^7l ^JEL ^^-^ <H^7> ic 

-*M W>S+ofl 7HdEl= ^ #°fl ^7>w o >##^^Jz}-; 

#7] 7flo|E ^<£^ ^^M, #71 -f#ofl Cfl-g-^ Tfl o]E TlM 

#71 TIME ^^-ojl^, #71 TflolE ^o] Jf^-ofl 711 o]E ^ °-^L 

^7ftiJ ^ ^JlS 2.7\*$ ^^1# ^*Hr -g-^g #^7> n>£=l<H 5U^r 3* ^ 

2] 

*ll 1 %H1 5fl°H, 
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3] 

*)1 1 ^ Stt 2 &°H, 
4] 

*fl 1 BL^r z\) 2 %H1 5a°H, 

^ ^^7> ^3^r TflojE i^o} Tfl o] H u}^S\ 

5] 

7» -7]\^EL ^o) 71^- ^-ofl ^l^<?i#^#J4 ^ll^<=l#^^oll til^fl #tfl 

°fl ^7] t^JEL #^-°l ^°1 ^ ^>«- tl^o. ji. i^#Sl7fl ^ s&7] 

711 olE ^ ^ SfrSr ^7^1; 

3 ) ^"71 TflolE #6fl TflolE ;£^g- c*l*V 7flo]H ^i-^f-g- #3*Hr 

#31; 
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°» #7l 711 o]e ^ #*J ^ w>^ofl o}^ xfl^ *}JjL^ 

°fl Cfl-g-^ 71] o]E ^Mfc XlT^H #7l TflojE ^ofl ^-71 7fl^= ^1^" 

«» 43-71 *VM ^ #^°ll ^^> H o V #l-^## ^#*Hr # 

[3?* 6] 

XI 5 5&°W. 

xi 5 xi 6 %hi 5fl°H, 

#?1 P» #XHH #71 TIME ^^^>7l TflolE ^ofl tfl-g-^ 

-f* XI 2 P>^a.» ^^tb ^ #7] XM^ 1-^- ofl^lofl sjsfl ^#S}^, TflolE 

8] 

XI 7 %H1 5a°H, 

#71 «» ^-Tim #71 ^7^1«3-##^#1- ^^*>7l 3*H, #71 TllolM #ofl 
#71 7fl4iH ^^-^ ^#Al7lJl Cf^- <5>^ X13^£M- %^*\ 

#Xl» c| S^Rr 3* ^ilS ^Xl«o>#^7>. 
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#7l B» ^71 ^7jl« 0 >##^#* ^^*>7l ^-71 7|] °] ^ #o« 

#?1 ?B^- ^tb* i^t^lJL ^ ^13^^H.« ^#S> 

10] 

*ll 8 SA^H, 

H» ^Tfc #71 ^13^>^3 ^ofl ££eflxl>:E7} i^HeL CNT 3]lol^E o) 

11] 

*fl 9 S^i, 

#?1 wf) #71 ^I3*}i£l ^ I£efl^|^l7} g.^Q CNT sil^iEo] 
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